Language ideologies shape educational practices in ways that can either limit or expand students' engagement with academic content. This article examines science lessons with third and fourth grade English for Speakers of Other Languages (ESOL) students, focusing on (a) regular lessons, in which the monolingual teacher speaks English while a bilingual coteacher interprets, and (b) an atypical lesson without the coteacher, in which the teacher relies on a few, more English-proficient students to interpret for the others. Analysis of classroom discourse suggests an underlying ideology that views languages as neutral, semantically equivalent vehicles for science concepts that are themselves viewed as independent of language and context. This ideology must be critically examined if educational policy and practice are to productively engage the interpretive work demanded of ESOL students in science classrooms.
School science has been largely absent from debates about the treatment of linguistic diversity in schools, perhaps because science is often perceived as "universal," independent of the particularities of any specific language or culture. The widespread perception of scientific knowledge as languageneutral and culture-free may well be a factor in the limited interest to date among science educators on how ELLs develop scientific understandings.
This article examines ELLs' science learning in the context of broader issues around bilingualism and school language policies. Central to this examination is the concept of language ideologies and how they shape educational policies and practices in ways that can either limit or expand students' opportunities to engage scientific content. The article analyzes classroom discourse from science lessons with third and fourth grade beginning English for Speakers of Other Languages (ESOL) students, focusing on two contrasting situations: (a) "regular" lessons in which the teacher speaks in English while a bilingual coteacher provides a partial Spanish translation for the students and (b) an atypical lesson without the coteacher, in which the teacher relies on a few more English-proficient students to interpret for the others. For each lesson, we describe how particular features of the discursive situationincluding the linguistic proficiencies of students and teachers, the communicative roles available to them, and the semantic content of specific terms in each language-are mediated by educators' ideological notions of how languages and science concepts are learned. Analysis of the interplay among these various factors demonstrates how the science instruction that ELLs receive often reflects uninformed notions about the nature of language and of science, notions that continue to guide policy and practice even when they are contradicted by teachers' and students' own experience.
Literature Review
A comprehensive review of the literature on student diversity in science education during the past two decades (Lee & Luykx, 2006) indicates that science instruction for ELLs has yet to be examined from the perspective of language ideology, although there is a growing literature on the effects of language ideologies in other educational contexts (Collins, 1991; Crawford, 1992 Crawford, , 2000 N. Gonzalez & Arnot-Hopffer, 2002; Krashen, 1996; Mertz, 1998; Tollefson, 1995 Tollefson, , 2002 Wiley & Wright, 2004) . Lemke (1990) and Wellington and Osborne (2001) provide book-length examinations of discourse in science classrooms, and S. J. Lynch (2000) gives an overview of the nation's K-12 science education from the perspective of student diversity and equity in general, but studies specifically focusing on how students' linguistic diversity affects their science learning have only recently begun to emerge. A small number of studies have described science education with ELLs, focusing on the sorts of science instruction that ELLs receive (Barba, 1993) , science teachers' preparedness to teach ELLs (Hart & Lee, 2003; Stoddart, Pinal, Latzke, & Canaday, 2002) , scientific discourse in bilingual classrooms (Ballenger, 1997; Buxton, 1999; Kelly & Breton, 2001; Rosebery, Warren, & Conant, 1992; Warren, Ballenger, Ogonowski, Rosebery, & Hudicourt-Barnes, 2001) , and the impact of educational interventions on ELLs' outcomes in both science and written and oral English (Amaral, Garrison, & Klentschy, 2002; Lee, Deaktor, Hart, Cuevas, & Enders, 2005 ; I. Rodriguez & Bethel, 1983) .
2 These studies suggest that ELLs' linguistic resources and/or science knowledge often go unrecognized in classroom situations. Although studies undertaken during the past decade have addressed the intersection of language ideologies, language polices, and (less frequently) classroom discourse, a critical discourse perspective has yet to be applied to science education for ELLs. Each of these areas of research is discussed below.
Language Ideologies
Language ideologies are understood as "representations, whether explicit or implicit, that construe the intersection of language and human beings in a social world" (Woolard, 1998, p. 3). They include popular beliefs about the nature of language, about specific languages or language varieties (and those who speak them), about the role of language in learning, and about the relation between language and specific areas of knowledge or activity. These beliefs may be explicit or tacit, enshrined in official policies or spontaneously manifested in personal interactions; they are observable in concrete verbal practices and metalinguistic discourse (talk about language). In either case, they have a powerful impact on the instruction that ELLs receive, including science instruction.
The recent focus on language ideologies is an outgrowth of a longer tradition of scholarship into the nature of ideology more generally and its role in the maintenance and reproduction of inequitable social arrangements (Althusser, 1971; Eagleton, 1991; Williams, 1977) . The influential article by Silverstein (1979) was a watershed for the theorization of language ideology. Subsequently, important research was carried out in various international contexts, often focusing on the relations between dominant and minority speech communities and issues of standardization and language policy (Blommaert, 1999; Kroskrity, 2000; Ricento, 2000; Schieffelin, Woolard, & Kroskrity, 1998) . More recently, a few book-length treatments have examined the important role of language ideologies in nation building and the transition to modernity (Bauman & Briggs, 2003; Jaffe, 1999; Rahman, 2002) . In general, this body of work illustrates how social policies around language use, though couched in the rhetoric of "science" or "progress," are inevitably shaped by unexamined beliefs about particular groups of speakers, most often socially marginalized speech communities.
In the latter part of the 20th century, prominent educational theorists (e.g., Apple, Bourdieu, Freire, McLaren, Willis) focused their attention on the school as an ideological apparatus of central importance to the perpetuation of hegemony, understood as the maintenance of social order primarily through the consent of the governed rather than through coercive force. With the growing salience of immigration as a major challenge to the assimilatory function of schooling, it was perhaps inevitable that scholars in this tradition would turn their attention to schools' ideological management of cultural and linguistic diversity (Tollefson, 2002; Wiley & Wright, 2004) . Simultaneously, parallel advances in sociolinguistics, ethnography of speaking, and discourse studies were establishing the basis for cultural analyses of linguistic diversity and the beliefs and attitudes surrounding language use both within and beyond schools. Much of this research examined how linguistic variation serves to mark social distinctions and reinforce social boundaries; however, work in this tradition has seldom been framed in terms of ideology or hegemony (for exceptions, see Fairclough, 1989; Gee, 1992 Gee, , 1996 .
Applications of language ideology theory to the inner workings of elementary classrooms have been slow to emerge but are beginning to appear, particularly with regard to Spanish-speaking ELLs (N. Gonzalez & Arnot-Hopffer, 2002; Moll, 2004) . Of particular note is these studies' focus on students' language ideologies rather than on those of teachers or policy makers. These studies found that popular language ideologies caused children to develop strong feelings toward English and Spanish from their earliest years of schooling and thus mediated their chances of becoming bilingual and biliterate. Though the children in these studies did not escape the influence of language ideologies that equate American (U.S.) national identity with English monolingualism (in the context of Arizona's Proposition 203, "English for the Children"), they also developed their own counterdiscourses that resisted such notions. This work reveals the potential of language ideology as "a pivotal relational concept" that links educational practice at the macro and micro levels by addressing "both the children and their proximal circumstances for learning, and the more distal sociocultural and political circumstances that help mediate their realities" (Moll, 2004, p. 4) .
Another promising but still nascent line of research is the application of new literacy studies to classroom practice. For example, Street (2005) contrasts reductionist views of language that prioritize linguistic "correctness" and "lack of ambiguity" to a richer perspective that views language as social practice embedded in a specific set of social relations. His analysis of the articulation between students' vernacular speech and academic discourse in an elementary mathematics classroom reveals how participants employ "hidden knowledge" of linguistic features to accomplish their social ends. Street argues that "unpacking" this hidden dimension can help teachers and policy makers recognize and utilize important features of classroom interaction to improve and deepen students' learning.
The present study extends the existing literature in several ways. First, there is a long tradition of fine-grained ethnographic analysis of classroom discourse that has focused mostly on narrative or discourse styles in teacherstudent communication and on the language dynamics of student peer groups. In contrast, this study examines the ways in which classroom discourse mirrors and reproduces language ideologies extant in the larger society. Second, those scholars who have focused on the ideological functions of schooling with regard to linguistic diversity have mainly addressed issues of language policy. In contrast, this study brings the theoretical apparatus of language ideology to bear on actual examples of classroom discourse as evidence of students' verbal engagement with academic content. Third, this study focuses on bilingual students' engagement with academic content, whereas critical discourse analysis informed by theories of language ideology has seldom if ever been applied to such situations.
Finally, the present study differs from much existing work in critical discourse analysis by focusing on language not as text but as interaction. We analyze excerpts of classroom discourse not only for what their content reveals about the underlying language ideologies of the participants but also, more importantly, for the ways in which those ideologies limit the kinds of discourse that are possible in the classroom and thus shape the emergent interaction between teachers and students. In this sense, this study aims to concretize previous scholars' valuable theorizations of language ideology by applying them to the analysis of verbal interaction within a specific classroom setting.
ELLs and "English-Only" Policies
Numerous researchers have focused on the political and pedagogical fallout from the recent English-only movement in the United States. Much of this work is broadly historical and/or polemical, focusing on how the movement articulates with national policies and attitudes around immigration and diversity, rather than analyzing its effects on classroom practice (Crawford, 1992 (Crawford, , 2000 R. D. Gonzalez & Melis, 2000; Tollefson, 1995; Wiley & Wright, 2004) . Other authors have focused on synthesizing the results of changing language policies targeting ELLs (August & Hakuta, 1997; Gandara, 1999; Rossell, 2002) . As an increasing number of states implement English-only legislation in schools, studies that examine how teachers of ELLs cope with the communicative and educational needs of their students in the context of such policies are emerging (Gandara et al., 2000; Katz, 2000; Stritikus, 2001 ; also see the themed issues of Bilingual Research Journal [2000, Volume 24, Numbers 1 and 2], and Urban Review [2001, Volume 33, Number 3] ). Though these studies are illustrative of both the negative consequences of English-only legislation and the creative means by which some teachers manage to address their students' needs even in a restrictive policy context, they tend to focus on the overall instructional environment provided to ELLs. In contrast, this study focuses on a specific subject area (science).
School language policies are a principal factor determining how school subjects, including science, are taught to ELLs. In states that support bilingual education, science instruction can build on ELLs' prior knowledge in science while students develop English proficiency. In states where science instruction for ELLs is conducted predominantly or exclusively in English, the goal of developing students' science knowledge is subordinated to the goal of developing their English proficiency. ELLs may even be removed from their regular classrooms during science class to receive ESOL instruction, in which case they receive little or no science instruction until they are assessed as English proficient. Even then, ELLs often require more time to master the academic register of English (Abella, Urrutia, & Shneyderman, 2005; Cummins, 1984 Cummins, , 1986 . During this period, which can take years, use of students' home language in instruction can help them develop deeper understandings of science concepts and communicate their ideas in a nonformulaic manner. Nevertheless, more and more states are adopting policies that discourage or prohibit the use of languages other than English in the classroom, even when teachers and students share native fluency in another language. Such policies usually disregard development of students' home language and the content knowledge that students may already have acquired in that language (Gutierrez et al., 2002) .
Discourse in Science Classrooms
Although science education reform documents stress the importance of making high-quality science instruction available to all students, including ELLs (American Association for the Advancement of Science, 1989 Science, , 1993 National Research Council, 1996) , they do not provide specific guidelines on how to achieve this goal (Eisenhart, Finkel, & Marion, 1996; Lee, 1999; A. Rodriguez, 1997) . In recent years, a limited but growing body of literature has addressed the intellectual resources and learning needs of ELLs, often in the context of inquiry-based science instruction (e.g., Amaral et al., 2002; Buxton, 1998; Fradd, Lee, Sutman, & Saxton, 2002; Lee & Fradd, 1998) . Only a few of these studies have analyzed classroom discourse.
Rosebery, Warren, and colleagues (Ballenger, 1997; Rosebery et al., 1992; Warren et al., 2001; Warren & Rosebery, 1996) have conducted case studies of ELLs in science classrooms where a regular teacher works with a bilingual coteacher and/or a science resource teacher. Their research analyzes students' oral and written communication as they interact with teachers or peers during scientific endeavors. The results indicate that ELLs bring valuable knowledge from their home language to the science classroom and that, when students are allowed to freely discuss science-related topics in their home language, teachers can capitalize on ELLs' intellectual resources to promote scientific inquiry and discourse.
Other studies highlight the challenges and demands facing teachers and ELLs in science classrooms. Moje, Collazo, Carillo, and Marx (2001) described a bilingual science teacher with predominantly Spanish-speaking students in an urban middle school in a large school district. Although the school expressed a commitment to two-way bilingual education, all instruction was conducted in English under the justification that none of the area high schools offered bilingual programs. The researchers conducted discourse analysis of science lessons during the course of the school year. Although the teacher had extensive science knowledge and his linguistic and cultural background was similar to that of his students, he often had difficulties integrating students' primary discourse and everyday knowledge with scientific discourse and knowledge. The results suggest that for teachers to assist ELLs in constructing new knowledge, simply knowing their students' language is not enough; rather, teachers need to establish spaces in which different discourses and bodies of knowledge-from science disciplines, the science classroom, and students' lives-are brought together. Westby, Dezale, Fradd, and Lee (1999) describe communication and interaction patterns between bilingual (Spanish-English and Haitian CreoleEnglish) elementary teachers and their students in fourth grade science classrooms where teachers and students shared a similar linguistic and cultural background. This study was based on microanalysis of videotapes of a lesson on a water cycle simulation activity. Analysis focused on (a) quantitative features of teachers' and students' utterances and (b) science learning components (i.e., knowing, doing, and talking science). Although teachers and students engaged in culturally congruent interaction patterns, instructional use of students' home language was minimal, and both teachers and students had difficulties in knowing, doing, and talking science. The results suggest that in addition to establishing culturally congruent interaction patterns, teachers need sufficient knowledge of science to effectively teach. Kelly and Breton (2001) examined how two bilingual elementary school teachers guided their students to engage in science inquiry through particular ways of framing problems, making observations, and engaging in spoken and written discourse. Drawing on educational ethnography and anthropological studies of scientific practice, the researchers used a discourse analysis approach to examine the interactive discourse processes that constructed science as disciplinary inquiry while simultaneously constructing a community of students as scientists. The results indicate that framing disciplinary knowledge and introducing students to conventionalized ways of observing, writing, speaking, and understanding required discursive work on the part of teachers. This work included engaging students in conversations through questioning, reframing ideas, varying use of languages, making links to other classroom experiences, and devising interactional contexts for students to "talk science" under various conditions. Arkoudis (2003) examines how the epistemological authority of scientific discourse privileges one teacher (the science teacher) over another (the ESL teacher) as they discuss how to best address the needs of their mainstreamed ESL students. By focusing on science teachers and ESL teachers as two distinct discourse communities with unequal discursive power, Arkoudis illustrates how "teachers' views of language and teaching are embedded with their subject disciplinary prejudices and biases" (p. 171) and stresses the need for deeper dialogue between subject-area specialists and ESL specialists.
A significant limitation of the scarce literature on science instruction for ELLs is that few studies are explicit as to the specific language treatment students receive in the classroom (e.g., fully implemented bilingual instruction, instruction in the home language, sheltered English instruction, etc.). However, taken together, the studies suggest that (a) ELLs bring to science classrooms intellectual resources that are largely ignored when instruction is predominantly or exclusively in English and (b) even when teachers have knowledge of ELLs' home language, this is not enough to ensure high-quality science instruction. Rather, it must be supplemented by adequate science knowledge on the part of teachers, consideration of how students' intellectual resources may articulate with ways of constructing scientific understandings, and purposeful creation of pedagogical spaces where the different discourses characteristic of science disciplines, science classrooms, and students' homes and communities may be brought together.
Purpose of the Study
Conscious reflection on the role of language in the construction of scientific understandings is critical to the successful articulation of scientific content and practices with ELLs' linguistic knowledge. Language ideologies and policies at various levels of the education system often work against this sort of conscious reflection and also constrain the communicative options available to teachers and students, thereby limiting ELLs' opportunities to engage scientific content.
We are aware that classroom-level norms and practices are not generally referred to as policies; however, we deliberately use the term to stress that instructional decisions are negotiated and mediated at various levels, rather than being "made" at one level and "implemented" at another. To the degree that individual teachers establish structured expectations for interaction within their classrooms, such actions can be conceived of as policy, albeit at a micro level.
This study examines how teachers and students in one science classroom carried out their "communicative work" within the context of such policy constraints. It focuses on teacher-student discourse in two contrasting situations (with and without the bilingual coteacher). The analysis of classroom speech data is guided by the following research questions:
1. How do existing language policies (explicit and ad hoc) shape classroom discourse and, consequently, students' opportunities to engage science content? 2. What do these language policies and discursive practices reveal about the underlying language ideologies guiding science instruction for ELLs?
Our analysis will illustrate the powerful effect that language ideologies have on the sorts of science instruction that ELLs receive. It will also show how these language ideologies articulate with popular assumptions about science instruction and the nature of scientific concepts.
Research Setting and Method

Policy Context
In 1991, statewide legislation limited the provision of bilingual education for ELLs by removing the mandate for bilingual or home-language instruction and leaving it up to individual school districts to decide what language treatment ELLs would receive. Because efforts to implement bilingual or home-language instruction must contend with formidable financial and political pressures, this resulted in a sharp decline in the number of schools offering robust bilingual programs.
3 Limited, short-term bilingual instruction is available in some schools, but there are minimal controls as to the quality of the programs or their implementation. Overall, the emphasis is on English acquisition, with only very limited attention to children's intellectual resources in their home language (if other than English). The state Department of Education recommends assessing students' literacy in their home language but does not require districts to do so (G. Alberto, personal communication, July 10, 2006); as a result, many districts (including the one under study) do not. The state office in charge of monitoring instruction for ELLs, formerly called the Office of Bilingual Education, is now called the Office of English Language Acquisition.
Section II of the statewide Consent Decree regarding ELLs states that they are entitled to "equal access to appropriate programming." Instruction is to be "(1) understandable to the LEP student given his or her level of English language proficiency, and (2) equal and comparable in amount, scope, sequence and quality to that provided to English proficient students" (see http://www.firn.edu/doe/omsle/cdesec2.htm; accessed June 22, 2006) . 4 The corresponding statewide statute (F.S. 1003.56, English Language Instruction for Limited English Proficient Students) defines understandable instruction as "ESOL instruction or home language instruction [italics added] in the basic subject areas of reading, mathematics, science, social studies, and computer literacy." In its mention of these two alternatives, the law does not mandate any pedagogical use of students' home language to make instruction understandable. Rather, it presents home language instruction as one alternative, which may be-and most often is-replaced by ESOL instruction. 5 The presentation of these two alternatives as functionally equivalent is based on the assumption that ELLs will find ESOL instruction as "understandable" as home language instruction. This assumption is not generally supported by current research, nor does it conform to the guidelines laid out in the Lau Remedies. content in the home language (CCHL) instruction for a few hours a week. Although 24% of elementary students in the school district were designated as limited English proficient, most had few or no opportunities for instruction in their home language.
The state mandates high-stakes assessments in reading and mathematics for third grade through fifth grade and in writing for fourth grade. Currently, ELLs participate in the assessments but their scores do not count for school accountability or individual promotion or retention during their first 2 years in the ESOL program. After this point, their scores count toward school accountability, and individual students' reading scores determine their promotion from third to fourth grade. After a 2-year period of pilot testing, science assessment at the fifth grade level was expected to count toward school accountability starting from the 2004-2005 school year, but the state later decided to postpone it for another 2 years.
Institutional and Classroom Context
The data presented below were collected as part of a larger longitudinal research project examining the process and impact of an instructional intervention to promote science learning and English proficiency (oral and written) in a large urban school district with a highly diverse student population. The project's aim was to make science instruction accessible to all students, including ELLs and children from cultural or socioeconomic backgrounds that have historically been marginalized from science. In all third, fourth, and fifth grade classrooms in the six participating schools, the project introduced an inquiry-based science curriculum consisting of two instructional units per grade level. Teachers received all necessary supplies, student booklets, and teachers' guides for carrying out the lessons and attended professional development workshops focusing on teaching inquiry-based science, incorporating English language and literacy development into science instruction, and mediating science instruction with elements of students' home language and culture. Data were collected via teacher surveys, focus group interviews, paper-and-pencil science tests (pre and post), and classroom observations (two per year for each participating teacher). The project's treatment of science, children's home language and culture, and development of English proficiency has been detailed elsewhere (Hart & Lee, 2003; Lee, Hart, Cuevas, & Enders, 2004; Luykx & Lee, 2007) .
The school in which the present study took place serves mainly Hispanic students (94%), many of whom were newly arrived or first-generation immigrants (45% limited English proficient [LEP] ) from low-SES homes (81% receiving free or reduced lunch). The examples of classroom discourse analyzed below were collected from a single classroom during a 2-year period. This particular classroom was selected for several reasons. First, it was one of the few self-contained ESOL classrooms included in the larger study; in most of the participating classrooms, science instruction was conducted solely in English. Second, this classroom was among those observed by Luykx, whose personal interest and professional training in bilingualism and classroom ethnography led her to record more detail on the interplay between the two languages. Field notes from the few other bilingual classrooms contained little detail on bilingual teacher-student discourse because this was not an explicit focus of the larger study. Finally, the varying degree of teacher engagement with the project was also a factor; in this case, the openness and enthusiasm of the classroom teacher (Edwards) allowed for more frequent discussions of specific classroom dynamics with the researchers, and this background information aided in the interpretation of the data.
During the 2001-2002 school year, the classroom was a third grade, selfcontained ESOL class of 23 students, including many recent immigrants. Nine students were classified as ESOL Level 1, five as Level 2, eight as Level 3, and one as Level 4. (Level 5 indicates that a student has exited the ESOL program.) During the 2002-2003 school year, it was a mixed third and fourth grade classroom that included a few of the same students from the previous year. All students in this class were ESOL Levels 1 or 2. All students from both years participated in the free or reduced lunch program for lowincome families.
During both years, students had science as part of their twice-weekly CCHL. The regular classroom teacher, a Caribbean immigrant with 2 years of teaching experience at the beginning of the study, was ESOL endorsed but monolingual in English. In fact, she was one of very few teachers in the school who did not speak Spanish. Given that many teachers in the school were both bilingual and ESOL endorsed, one might wonder why this particular teacher was assigned the self-contained beginning ESOL class. The deceptively simple answer is that, although not completely new to teaching, she was new to this school; as the lowest teacher on the totem pole, she got the class no one else wanted.
Because students were supposed to receive science instruction in their home language, the teacher was accompanied (only during science class) by a coteacher, a middle-aged, Cuban American woman who was fluent in both Spanish and English and who also served as the school's Spanish teacher. Their usual practice was for the regular teacher to teach in English, whereas the coteacher translated her utterances into Spanish, helped distribute science supplies and materials, and circulated throughout the classroom providing help to small groups of students.
Observing this practice led us to wonder why the science block was not simply taught by the bilingual coteacher, given that students were ostensibly receiving science instruction as CCHL. The regular teacher explained that all CCHL at this school was supposed to be "bilingual," which evidently meant that instruction was to be provided in English and translated "on the fly" to Spanish. When asked how the school had settled on this particular model of instruction and whether they had considered any other possible models, the teacher seemed at a loss to answer. Apparently, alternative language treatments had never been discussed among the teaching staff; if the school administration had ever taken up the question, the teacher was unaware of it.
Data Collection
The collected data reveal two contrasting classroom situations: (a) regular lessons (dated December 18, 2001, and May 2, 2002) in which the teacher provided instruction in English while the coteacher gave a "running translation" in Spanish and (b) an atypical lesson (dated June 11, 2003) in which the coteacher was not present and the teacher relied on a few students to mediate communication between herself and their less English-proficient peers. Transcripts of classroom discourse are based on the first author's field notes, which were typed on a laptop computer during the course of the observed lessons. Because of the large number of classrooms participating in the larger study, classroom observations were not regularly audiotaped or videotaped; however, in this classroom, the negotiation of meaning between two languages slowed the pace of instruction enough so that a fairly detailed verbatim account was possible, even without audio recording.
Data analysis involved review of the transcripts and discussion of the material with the classroom teacher (but not the coteacher, who was not a participant in the larger study). No systematic coding or data analysis software was used; rather, the transcripts were examined for instances of "rich points" (after Agar, 1996 ; see Interpretation of Classroom Data, below), or semantic discrepancies between Spanish and English that interfered with the construction of scientific meanings among the participants. Examination of the ways in which students and teachers negotiated the transmission and understanding of science content in both types of lessons illustrates (a) the ways in which school language policies (both explicit and ad hoc) steered participants toward certain communicative roles, (b) how language ideologies (embodied in state-, district-, and school-level language policies and in teachers' instructional practices) operated to expand or constrain students' opportunities to develop scientific understandings, and (c) how the language-specific nature of scientific and other concepts complicated efforts at impromptu translation.
Transcription Conventions
In the following excerpts, (xxx) indicates untranscribed material due to the fast pace of utterances, multiple overlapping utterances, or inaudibility; transcribed material in parentheses represents an uncertain transcription. Authors' commentary and descriptions of nonverbal behavior appear between brackets [ ]. A long dash (-) indicates an utterance left incomplete by the speaker; an equals sign (=) at the end of an utterance indicates that the utterance was cut off by another speakers' subsequent utterance. Periods between parentheses (. . .) represent pauses, with the number of periods roughly indicating the length of the pause. Translations of Spanish utterances appear in parentheses after an equals sign (=).
Data and Analysis
Regular Lessons With the Coteacher Present
Excerpt 1 is from a class about units of volume in the traditional (English) system. The class included three students who had just arrived the previous week (two from Cuba and one from the Dominican Republic). The teacher (T) and coteacher (Co-T) guided students as they constructed paper models in which squares of different colors and sizes represented different units of volume.
Excerpt 1 (December 18, 2001)
1 T: Now this is where it gets tricky, but you all are so smart, I know you're 2 going to get it. Now raise your hand if you think a cup is bigger than a pint Note the coteacher's hesitation in Line 6 as she tries to think of a Spanish word for pint. She then self-corrects her translation to more closely reflect the teacher's question, again avoiding the term pint. This produces an ambiguous question as she asks if cups are "bigger or smaller" without specifying what they are bigger or smaller than (this information is transmitted only in English, in Line 2). In Line 13, she opts for the Spanish cognate pinta (not a commonly used term in Spanish), but by Line 18 she apparently gives up on translating the terms for the English units of measure and simply refers to the cards by their colors. Although this utterance is probably more comprehensible to the students (who are unlikely to know what a pinta is), it fails to make the connection between the visual aids and the units of measure they represent.
Semantic stumbles like this one occur when a linguistic discrepancy embodies a cultural difference, in this case the difference between the English system of measure, used in the United States, and the metric system, used throughout the Spanish-speaking world (and elsewhere). Apparently, neither teacher was prepared for the challenge of translating into Spanish concepts that are, semantically speaking, tightly bound to English. The Spanish term pinta is rarely used in this way because the corresponding unit of measure does not exist in the Spanish-speaking world. The English term cup is also problematic in that it has two related but distinct referents: the object used for drinking and the standard unit of measure. The Spanish word taza conveys the first meaning but not the second. However, this fact is literally "glossed" over by the coteacher's semantic extension of taza to cover the second meaning as well (a move that students may not easily pick up on). Because taza, unlike cup, is not a standard unit of measure, the sentence "Dos tazas hacen una pinta" (two cups make a pint) is unlikely to convey the intended meaning to the students. Furthermore, because the lesson dealt only with the English system and did not mention the metric system at all, these discrepancies were not examined or even commented on, despite their having caused a significant disruption in the coteacher's translation of the lesson. In this exchange, the teacher gives an implicit definition of solids as things that cannot be poured. To a monolingual English speaker, pour seems to be a simple and clearly defined verb. Note, however, that the coteacher uses five different Spanish verbs (poner, echar, tirar, verter, servir) in her attempts to translate it. The problem is that none of these verbs covers exactly the same semantic territory as pour. Expressed another way, we might say that the verb pour carries certain co-occurrence restrictions; that is, it can be used only with nouns that are liquids, or solids that move in ways similar to liquids (e.g., sand). In contrast, the analogous Spanish terms do not have these co-occurrence restrictions; they are commonly used with nonliquid referents as well. So defining liquids as "substances that can be poured" is of little help to the students because the definition is based on a semantic subtlety of English to which they do not have access.
In Lines 31 to 33, the teacher addresses the students' difficulty with the word pour but misinterprets the source of their confusion. She attempts to make herself understood by stressing the phonological distinction between pour and poor, failing to realize that the breakdown in communication is not because of phonological differences between English and Spanish but rather because of semantic ones (as is clear from Lines 15 to 21).
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Atypical Lesson Without the Coteacher
From here, we turn to a very different classroom situation involving the same teacher but a (mostly) new set of students. For the 2002-2003 school year, the regular teacher was again assigned a self-contained ESOL class, but this time with third and fourth grade students together in one classroom. During the course of the year, she struggled to cover both the third and the fourth grade science curricula provided by the research project in addition to other science topics and the rest of the regular school subjects. Needless to say, it was a very challenging teaching situation, to which both teacher and students responded with admirable effort, cooperation, and goodwill.
The lesson excerpted below occurred on the last day of the school year and was particularly interesting for two reasons. First, because regular academic activities had concluded, there was no pressure to finish up and move on to another subject, and the teacher was able to dedicate a full 90 minutes to the hands-on science activity and subsequent discussion. Second, because the lesson occurred outside the regular instructional period, the bilingual coteacher was not there to mediate communication between the regular teacher and the students. These factors proved decisive for the way in which verbal interactions developed throughout the course of the lesson. The discussion transcribed below followed an activity in which students observed the effect of a hair dryer blowing on an anemometer. Students not identified by name are indicated by either G (girl) or B (boy). In Lines 1 to 4, the teacher gives a long series of utterances that are thematically related but not equivalent and then asks Julio to translate "the question" for his classmates. Lines 6 to 14 show Julio's difficulty in complying, despite his apparent fluency in both languages. Note that the teacher does not ask him to interpret until after she has finished uttering all her questions; Julio thus does not have the opportunity to listen with the aim of interpreting already in mind. He settles for translating the last question in the series (Line 6). This was not even the teacher's last utterance before asking him to translate, so Julio has to recover the question from the whole prior chunk of discourse (Lines 1 to 4). Out of context, the question makes no sense to the other students, as is evidenced by their response (Line 7).
Excerpt 3 (June 11, 2003)
In Lines 12 to 13, Julio literally translates the idiom one step further, then realizes his error and tries to self-correct, but he is unable to do so to his own satisfaction. Andre and another boy seem to get the gist of the teacher's intention (Lines 15 to 18), but the latter student is unable to make himself understood by the teacher (Line 19). Nevertheless, when the teacher asks him if she has correctly understood him, he says yes, though it is not clear that she has (Lines 19 to 23). 9 In Line 27, a girl (G2) suggests using a candle to discern wind direction. In Line 29, however, another student (B2) interprets her utterance as referring to a sailboat-understandably because the Spanish word vela means both candle and sail (the noun), both things that can indicate which way the wind is blowing. At no time during the subsequent debate does G2 take the floor to clarify what she meant, nor does the teacher ask her to. Instead, the teacher dismisses G2's suggestion as relevant only to wind direction, whereas the focus of the activity is wind speed (Lines 36 to 37). The teacher's comment cuts off debate among the students and reorients classroom discourse back to a pattern of students producing short answers in response to the teacher's questions.
Contrasts Between the Two Classroom Settings
Examination of the transcripts reveals some striking contrasts between the two classroom situations. In classes where both the regular teacher and the coteacher were present, the collective negotiation of meanings was infrequent. Not that it was unnecessary; as Excerpts 1 and 2 demonstrate, the presence of the bilingual coteacher did not make for smooth, trouble-free communication of science content. However, gaps in students' understanding were left unresolved because of time pressures and/or inadequate monitoring of students' comprehension. Furthermore, the predominance of teachercentered discourse in regular classes meant that students simply talked less and did not assertively take the floor to ask for clarification, even when it was needed. Aside from those moments in which students worked independently (or, more rarely, in small groups), most class time was taken up by the teacher's explanations and the coteacher's translations. For the most part, students passively awaited translation of the teacher's utterances; they did not take responsibility for discussing content among themselves, nor were they encouraged to do so. Students' utterances were mainly limited to short answers to the teacher's questions. On those occasions when individual students were called on to explain their thought processes, the teacher often interrupted them to correct their English pronunciation or to quickly push them toward the right answer when it was not immediately forthcoming.
In contrast, Excerpt 3 shows much more active verbal participation on the part of students. In the absence of the coteacher, students assumed more of the communicative load; this, in turn, allowed them to engage the content (and each other) more deeply than in the typical science classes (where they mostly just tried to follow what the teachers said and to answer correctly when called on). Despite their limited content knowledge, students' scientific discourse in the atypical lesson was fostered by (a) the teacher's marginalization from student-student exchanges in Spanish and (b) subsequent pressure on students to make these exchanges accessible to the teacher. This alternation between students discussing content in their home language and then attempting to render it in the target language led students to engage one another's comments more than when both teachers were present, and the expanded time for this lesson also allowed for less rigidly structured verbal exchanges. However, the language barrier between students and teacher meant that the development of scientific discourse was often interrupted by the perceived need to stop and negotiate speakers' intended meanings.
In terms of students' display of scientific understanding, the last class (Excerpt 3) scored higher than the other two on the classroom observation scale devised for that purpose.
10 Even though teacher and students often did not understand one another, they made various real-world connections to the science concepts under study. (Not all of these are included in the transcribed excerpt.) On the other hand, students' limited English fluency made it hard for them to understand where the teacher was trying to lead them, and the teacher's lack of Spanish impeded her from guiding student-initiated discussions into greater depths. Students occasionally volunteered interesting ideas, but discussion of these quickly devolved into attempts to help the teacher understand what they were talking about. Despite such limitations, students made several insightful comments. They seemed experienced at helping classmates and the teacher negotiate the language barrier, though they were not always able to successfully do so. One wonders how their discussions might have developed had they been able to have them entirely in Spanish.
In short, the atypical lesson exhibits characteristics favorable to the pursuit of the two main pedagogical goals of the class. Students more actively participated in the negotiation of meanings with the teacher and among themselves (thus developing their science inquiry skills) and also used more English with the teacher and among themselves (thus developing their English proficiency).
11 Nevertheless, these conditions arose only by accident, when normal classroom conditions were suspended.
Interpretations of Classroom Data
Below, we present our interpretations of the data in light of the two research questions. First, we discuss how existing language policies (at the state, district, school, and classroom levels, both explicit and ad hoc) shape instructional practices, which in turn structure classroom discourse in ways that constrain ELLs' opportunities to engage science content. Second, we critically examine these policies and practices as manifestations of underlying language ideologies, arguing that tacit ideological assumptions about the relationship between languages and science concepts serve to hinder the development of scientific discourse in ESOL classrooms.
Language Policies as Determinants of Communicative Roles
State law requires that schools with at least 15 students speaking the same native language provide, in addition to a trained ESOL subject area teacher, "at least one aide or teacher proficient in the same language and trained to assist in ESOL basic subject area instruction." The classroom under study complied with this condition. However, the law also states, "The focus of instruction shall be substantive subject matter knowledge, parallel and comparable to that provided to non-LEP students" [italics added] and that "such instruction shall incorporate appropriate, comparable home language texts when available and instructional materials" (Florida Department of Education, 2006) . Aside from the fact that no Spanish-language materials were in evidence, observations of the classroom under study indicate that this legal mandate was not being met in several aspects.
First, unlike their English-speaking peers, ELLs in this classroom were not provided with instruction in their home language. Partially translated content is not equivalent to content developed and taught in Spanish, and instruction in a language that students are only beginning to acquire is not "parallel and comparable" to instruction in students' home language. Second, ELLs were placed in a mixed-grade classroom, where the teacher was expected to cover both the third and the fourth grade science curriculum in a single year, with no additional instructional time. (This fact alone placed the school out of compliance with state guidelines, which mandate that student placement must be determined by age or grade level, not level of English proficiency [G. Alberto, personal communication, July 10, 2006] .) Third, ELLs received less instructional time in science than did monolingual English speakers because the practice of concurrent translation was inevitably time-consuming and the slower pace of instruction made it impossible to cover the same amount of content in the same depth as one could in a monolingual classroom.
Although the Consent Decree requires that the state department of education "develop or identify standards and criteria for evaluating the appropriateness of the home language instruction [or ESOL instruction, as the case may be] in basic subject areas," specific standards and criteria were never developed. Rather, the state policy is that persistent achievement gaps or low promotion rates for ELLs should serve as "triggers" for more direct monitoring of the school district by the state department of education. However, the state has only three program specialists and one supervisor to carry out such monitoring, which is far from sufficient (G. Alberto, personal communication, July 10, 2006). Furthermore, the policy around monitoring is problematic in at least two other ways. First, it depends on indirect indicators of instructional effectiveness (achievement gaps based either on standardized test scores or on promotion rates, which are largely determined by the same scores) rather than on direct monitoring of whether instructional mandates are being fulfilled. Second, it is reactive rather than proactive; achievement gaps must "persist" across at least two testing cycles to trigger monitoring by the state (and even then the statute calls only for monitoring, not intervention). Furthermore, large-scale studies (e.g., Thomas & Collier, 1997 indicate that the achievement gaps resulting from lack of adequate language treatment are small at first but tend to widen over time. Thus, by the time state monitoring is triggered, students would already have had years of ineffective instruction.
The language environments provided for ELLs are a product of policy decisions at four levels: the state, the school district, the school, and the classroom. The fourth level probably has the most potential for flexibility. One can imagine how the two teachers might have developed a different kind of joint instructional practice or how the regular teacher, in the absence of the coteacher, might have structured classroom discourse differently. For example, she might have let students freely discuss content with a minimum of adult intervention; conversely, she might have insisted on understanding every one of the students' utterances before allowing the discussion to proceed. Her instructional choices were constrained by the institutional culture of the school, in which issues and decisions regarding language treatment were not explored in depth by the teaching staff. Furthermore, the communicative roles available to both the teacher and her students were further limited by the school administration's decision to assign the beginning ESOL class to a monolingual English-speaking teacher.
Of all the participants, the bilingual coteacher was perhaps best positioned to address the semantic difficulties that arose in the course of the lesson and guide students toward a more meaningful engagement with the science content. However, her role was mostly limited to that of interpreter. Only rarely did she adopt a more active instructional role or attempt to mediate students' language difficulties in a less literal way. Note that, in Lines 26 to 27 of Excerpt 2, she calls the regular teacher's attention to students' difficulty with the word pour, but she does not mobilize her knowledge of the two languages to help resolve the impasse. By limiting her communicative role and her own engagement with the science content, she also inadvertently limits the depth of interaction between the regular teacher and the students.
The communicative roles assumed by the two teachers effectively determined the roles available to students: passive recipients of content and directives delivered by the teachers or slightly more active participants whose own discourse (in the form of short answers to the teachers' questions) mainly served to allow the teachers to monitor and evaluate students' understanding rather than deepen it. When the coteacher was absent, the communicative roles of the remaining participants were transformed in ways that had both positive and negative implications for students' learning opportunities. Most notably, students took a more active role in the development of classroom discourse, and the teacher allowed them to do so (no doubt partly because of the fact that it was the last day of school). Students responded to the teacher's questions but also engaged one another's comments to a greater degree. However, much of their discussion was aimed at helping the teacher understand what some students had said rather than at responding to classmates' ideas. The teacher's frequent interventions created pressure on students to make their discussion accessible to her, and this impeded them from exploring the content more deeply. Had they been able to do so, the teacher would have been largely marginalized from their explorations. In fact, students occasionally made original or insightful comments, but these were not pursued because the teacher did not understand them.
Of particular interest is the role of Julio, who is pressed into service as a substitute interpreter in Excerpt 3. Fulfilling this role requires a basic mastery of the science content as well as scientific terminology in both Spanish and English. However, Julio could not be expected to have such knowledge, especially with regard to specialized terms such as wind vane and anemometer. Asking a child to serve as a cross-linguistic mediator of science instruction is more complicated than many teachers seem to realize. Such mediation is not a mechanical task of encoding and decoding but rather a skilled process of interpretation that involves many small but significant decisions and that draws on prior knowledge in numerous areas, including subject-matter content, translation conventions, idioms and metaphors in both languages, and sensitivity to the teacher's communicative cues and instructional priorities.
The fact that this task proved so difficult for Julio reveals the skill involved in the coteacher's role. Though she failed to address many of the semantic difficulties that hindered understanding between the regular teacher and the students, she nevertheless performed a considerable amount of subtle communicative work: monitoring the teacher's speech, choosing which of the teacher's utterances merited interpretation, gauging how literal an interpretation was appropriate in each case, appropriately timing and "chunking" her interventions within the flow of discourse, and rendering utterances in a form that students could understand. Julio was unable to fulfill this role to his own satisfaction, but his attempts and self-corrections reveal an emerging metalinguistic awareness of the subtleties involved.
Although this analysis may appear critical of teachers, our aim is quite the opposite. Certainly, the teacher and coteacher could have done some things differently, but their instructional decisions were not made in a vacuum. Rather, they were severely constrained by the institutional context, including state and district language policies and the institutional culture of the school itself. Even fully certified, competent, and compassionate teachers may find their pedagogical practice molded by institutional factors beyond their control, to the detriment of students. This is shown by the paradoxical fact that the teacher assigned to this class was one of very few in the school who did not speak Spanish and that alternative (and more appropriate) pedagogies for ELLs were not discussed among the teaching staff.
Clearly, provision of adequate language treatment for ELLs depends on more than teachers' language abilities or pedagogical preferences. Studies such as Gutierrez et al. (2002) and Moje et al. (2001) show that the presence of bilingual teachers, or of administrators sympathetic to the aims of bilingual education, in no way ensures that students' home language will play any meaningful role in instruction. Though some teachers find creative ways to address ELLs' needs within the constraints of restrictive language policies (Gandara et al., 2000; Katz, 2000; Stritikus, 2001 
Ideologies Concerning the Relationship Between Science Concepts and Particular Languages
The language treatment characterizing this classroom reveals ideological assumptions about language on the part of school personnel that, although not explicitly stated, shape instruction in consequential ways. One such assumption is that languages are neutral media for the transmission of science content and that science content is therefore independent of the language in which it is delivered. Translation of science content from one language to another is thus treated as a mechanical process of encoding and decoding. The examples analyzed in Excerpts 1 and 2 counter this assumption, demonstrating that scientific concepts are expressed differently in different languages and that translation often involves shifts in meaning with regard to both scientific concepts and more everyday concepts (e.g., pour) that constitute the semantic context for science instruction.
The ideological assumption that English and Spanish are semantically equivalent and neutral codes, between which content can be transported with no significant distortions, was never critically examined in the classroom under study, although it was repeatedly belied by instances in which one language did not perfectly map onto the other. Agar (1996) refers to such semantic snags as rich points-rich in that they link linguistic differences to cultural differences and rich also in their potential for exploring culturally grounded knowledge from contrasting linguistic perspectives. Unfortunately, this potential went unrealized in the classroom under study.
Scientific phenomena may be universal, but the ways that they are captured in words are not. Each language maps its semantic domains in different ways, and, as we have seen, even apparently slight differences can disrupt the collective construction of meaning. Unfortunately, the time constraints that pertain in elementary science classrooms (and that are exacerbated by the pressures around high-stakes testing) seldom allow for consideration of this fact. Furthermore, teachers are unlikely to be prepared to address problems of translation in the classroom if such issues are excluded from consideration at the levels of policy, curriculum, and teacher preparation. Even if teachers are made aware of potential semantic difficulties around specific science terms, ELLs' potential confusion around nonscientific English words (which nevertheless play a crucial role in science instruction) are often harder to predict, identify, and resolve (as Excerpt 2 demonstrates). Other studies (Moje et al., 2001; Westby et al., 1999) suggest that even teachers who share their ELLs' home language may be unaware of how cross-linguistic differences affect comprehension of classroom instruction. Indeed, such "rich points" have received scant attention from science education researchers, who, even when addressing issues of language, tend to focus on specific features of scientific discourse and vocabulary (e.g., Ballenger, 1997; Spanos & Crandall, 1990) rather than on the semantic subtleties of everyday speech.
The policy of providing beginning-level ELLs with English-based science instruction, extemporaneously interpreted by a coteacher who does not have primary responsibility for the development of the lesson, reveals significant misconceptions about the relationship between language and science content and also about second language acquisition. Given that translation of content from one language to another always opens the door to potential error, distortion, and miscommunication, it would make more sense for "Curriculum Content in the Home Language" (CCHL) to live up to its name, if the aim is to maximize students' engagement with that content. Even if promoting students' acquisition of English is of equal or greater priority, teaching in the target language while providing students with a "running translation" in the home language is not a particularly effective strategy for second language acquisition (Krashen, 1982; Larsen-Freeman, 1986) .
Although recent work in science instruction for ELLs (e.g., August & Hakuta, 1997; Lee & Fradd, 1998; Stoddart et al., 2002 ) advocates using science instruction (and school subjects in general) as a context for English language and literacy development, Cleghorn (1992) suggests that in some situations the goals of second language acquisition and subject-matter instruction cannot be productively combined and are better kept separate. We acknowledge educators' concerns that ELLs may fall behind in academic subjects if these are not taught simultaneously with English. However, instruction to promote both subject-matter knowledge and English language and literacy requires teachers to make judicious decisions about when the two goals complement and when they contradict each other. Viewing every pedagogical encounter as an opportunity to promote students' acquisition of English may work to the detriment of their engagement with the subject matter, in both the short and the long term. Not only does it cause them to fall behind, as they struggle to comprehend material presented in a language they are still learning, it is also likely to increase their frustration with school more generally, thus limiting their future learning opportunities.
Adapting science instruction to the needs of ELLs is not simply a matter of rendering English-based content into their home language. Scientific laws and processes may be universal, but science concepts and students' emerging scientific understandings are organically bound to the language in which they are constructed. Furthermore, comprehension of virtually any utterance largely depends on context (i.e., on the utterance's embeddedness in a series of prior utterances), and teachers' explanations of science content are no exception. In the lessons described above, the coteacher sometimes translated only the teacher's direct questions to students, without the surrounding explanations. As a result, students' limited understanding of the discursive context of the teacher's questions made it difficult for them to fully grasp her intent.
The communicative difficulties highlighted in Excerpts 1 and 2 hinge on the presence of semantic "rich points" around concepts with nonidentical referents in the two languages. No pre-prepared curriculum, even one that aims to be sensitive to cultural and linguistic diversity, can foresee or forestall all of the possible cross-linguistic (or "languacultural," to borrow Agar's term) discrepancies that may emerge in the course of instruction. Thus, teachers must be equipped with the languacultural knowledge (and the necessary institutional support) to negotiate such rich points as they arise.
Knowledge of students' home language (or any language other than English) is not required for ESOL certification, and the "official wisdom" within the school was that such knowledge was not necessary to be a good ESOL teacher. However, greater knowledge of students' home language might have allowed the teacher to identify and resolve the communicative impasses that arose during the analyzed lessons and to expand the communicative roles available to students. Even when teachers do not speak the home language of their students, the metalinguistic awareness that comes from speaking two languages (or from having studied a second language) can be a valuable source of insight into the difficulties faced by ELLs.
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Conclusions and Implications for Science Instruction
Language policies within schools (as in other public institutions) arise from ideologies that often contradict both the experience of teachers and students and what linguists know about the nature of language. Policies, in turn, shape classroom discourse in ways that may hinder the successful negotiation of linguistic differences and the subsequent development of scientific understandings. Instructional practices are also influenced by the language ideologies held by individual teachers, even when these ideologies are not enshrined in policy. In this sense, language ideologies can be viewed not just as ideas or talk about language but also as construed practice that has consequences for students' linguistic, academic, and social development (R. D. Gonzalez & Melis, 2000, p. 17) .
Although this study focuses on discourse in a single classroom, it points to instructional difficulties that are likely to become more widespread as opportunities for well-planned and well-implemented bilingual instruction became rarer (because of inequities in school finance, a shortage of certified bilingual teachers, and the recent spate of state-level English-only initiatives). Confronting and resolving these and other difficulties faced by ELLs requires that educators, linguists, and minority-language speakers challenge the unspoken language ideologies that directly or indirectly limit learning opportunities for ELLs. Such ideologies are not always based on racist or discriminatory views of minority-language speakers; often, they simply reflect popular misconceptions about the nature of language, its acquisition, and its variability, misconceptions that all too often receive scant attention in teacher-preparation programs.
The construction of meaning in classrooms is affected by multiple factors, including (but not limited to) the subject matter being taught, the language background of both teachers and students, the social relations among ethnic groups represented in the classroom, and the specific language ideologies underlying school policies and practices. The present study has illustrated a few of the ways in which implicit language ideologies can hinder classroom instruction with ELLs. Further study-examining a broad range of academic disciplines, grade levels, geographic regions, and classroom situationswill be needed to gain a fuller picture of how language ideologies shape educational policy and practice at the classroom level.
Based on the results of this study, the effects of school language ideologies on science instruction for ELLs can be summarized as follows:
1. Language ideologies prevalent within a school system give rise to policies (explicit and ad hoc) that force teachers and ELLs into communicative roles that are not conducive to the development of scientific discourse. 2. The failure to recognize the language-specific nature of science concepts (an example of language ideology) gives rise to instructional practices that hinder the development of scientific discourse in ESOL classrooms. 3. Together, these ideologies and their associated policies and practices complicate participants' efforts to transport scientific concepts across linguistic boundaries, thus constraining ELLs' opportunities to develop scientific understandings.
These findings have significant implications for effective science instruction with ELLs. Teachers must be made aware that science concepts reflect semantic boundaries and relationships that are specific to particular languages. At the same time, ELLs' comprehension may be hindered not only by specialized scientific terminology but also by common, everyday terms (e.g., pour). Many teachers may be unaware that "simple" words are often semantically complex and that subtle yet significant differences in meaning are often lost when words are translated. Although scientific concepts are also complex, science terms tend to be less polysemic (in that they tend to have precise, agreed-on meanings that are explicitly defined and shared throughout the scientific community). Scientific discourse also contains a higher proportion of recognizable borrowings and cognates (words that are similar in related languages such as English and Spanish), which may serve as bridges to understanding, at least for students who are familiar with scientific terminology in their home language.
Adapting science instruction for ELLs should not be primarily conceived as adjusting the content or delivery of the curriculum to incorporate decontextualized elements of students' home language or culture. Languages and cultures are not static, bounded bodies of knowledge from which elements can be easily isolated and plugged in to existing curricula (Atkinson, 1999) . Rather, addressing the pedagogical needs of ELLs requires an awareness of the specific communicative situation that constitutes the context for students' learning. For example, a crucial feature of the lessons described in this article is that the students shared a language among themselves that was not shared by the regular teacher (or the curriculum). Though certainly not true of all ESOL classrooms, the existence of a common language among these students opened up possibilities for the development of scientific discourse; however, these possibilities were stymied by the ideological and institutional constraints under which the class operated.
The pedagogical situation we have analyzed here points to shortcomings in instructional practice, curriculum design, professional development, and teacher assignment. Ideally, teachers should know enough about their students' home language to be sensitive to specific semantic difficulties that may arise with translated content and to guide students through these "rich points". For teachers with more extensive linguistic knowledge of the subtleties of English and/or students' home languages, simple morphological analysis of certain science terms may be key to helping students construct scientific understandings. 12 The kind of knowledge that teachers need to negotiate cross-linguistic rich points is not easily taught within the context of formal teacher education programs because it involves communicative competence acquired over years of using a language. In schools serving students from a wide variety of linguistic backgrounds, it may be unrealistic to expect teachers of ELLs to have a basic knowledge of their students' home languages. On the other hand, it is not unrealistic to insist that teachers be aware of the sorts of semantic difficulties that arise with science content in translation. However, exploration of these issues by school personnel is precluded if they adhere to a language ideology that assumes semantic equivalence among different languages and ignores the organic linkages between academic content and the language in which it is presented. As long as unexamined ideologies remain enshrined in state-, district-, and school-level policies, teachers who reject them are likely to experience a frustrating "pedagogical dissonance" between the perceived needs of their students and the kinds of instruction they can provide within existing institutional constraints. Given their difficult position, teachers' adherence to dominant-language ideologies can be viewed as a situational adaptation that allows them to function within their given institutional context. Classroom teachers are the most crucial mediators between what educational policy mandates and what students experience in school. Fine-grained examination of classroom interactions can reveal how teachers' own language ideologies, combined with those embodied in state-, district-, and school-level policies, give rise to instructional practices that limit students' access to scientific discourse and the development of scientific understandings. Students' and teachers' faltering attempts to transport science concepts across the language barrier reveal the context-dependent and language-specific nature of scientific understandings and the complexity of the interpretive work required of students and teachers in ESOL classrooms. As long as educational policies and practices fail to take into account the subtle interplay among academic content, students' home language, and the language of instruction, ELLs will continue to be disadvantaged with regard to their opportunities for meaningful science learning and school learning more broadly.
Notes
1. The notable exception is in the area of literacy. Conceptions of literacy that move beyond a cognitive, skills-based approach to incorporate critical theories of ideology and identity have gained considerable ground among literacy theorists (see Mitchell & Weiler, 1991; Street, 1993) .
2. Research conducted outside the United States is not considered here, nor is the broader literature concerning assessment issues with English language learners (ELLs).
3. Recent research strongly indicates that two-way bilingual immersion programs extending over several years produce the best results for ELLs in terms of academic gains over the long term (Thomas & Collier, 1997 .
4. LEP, an abbreviation for limited English proficient, has been gradually superseded in recent years by the term ELLs.
5. In fact, the Consent Decree makes no mention of maintaining or developing students' proficiency in other languages, stating, "The primary goal of all such programming is, to develop as effectively and efficiently as possible, each child's English language proficiency and academic potential."
6. The Lau Remedies resulted from the Supreme Court's 1974 decision in the Lau v. Nichols case and have since served as the guidelines for the Office for Civil Rights for assessing compliance with the Court's decision that ELLs have the right to a "meaningful education." 7. It is also notable that pour and poor do not "sound the same" (see Lines 31 to 33) in standard English (though they may be homophones in this teacher's dialect of English). Furthermore, the phonological distinction in question (between /o/ and /u/) exists in Spanish as well.
8. For the most part, members of the research team acted as nonparticipating observers during lessons. In this case, the researcher (Luykx) opted to briefly suspend her nonparticipant role to help resolve a communicative impasse between teacher and student.
9. In other observed lessons as well, students sometimes gave up trying to make themselves understood and simply responded affirmatively when asked, "Is that what you meant?" even when the teacher had not correctly understood them.
10. Within the larger project of which this study is a part, lessons are scored on a series of Likert-type scales that aim to capture the degree of students' scientific understanding, scientific inquiry, scientific discourse, and so on (Luykx & Lee, 2007) .
11. These features were also observed during another class, in which the coteacher arrived late.
12. For example, P. P. Lynch, Chipman, and Pachaury (1985) note that the Hindi term for molecule (pramanu, derived from annu, "atom") itself indicates the hierarchical relationship between atoms and molecules.
